Phenylephrine-induced hypertension acutely decreases genioglossus EMG activity in awake humans.
To investigate the relationship between systemic blood pressure (BP) and upper airway dilator muscle activity, we recorded genioglossus electromyograms (EMGgg) during pharmacologically induced acute increases in BP in five healthy humans (ages 27-40 yr). EMGgg was measured with perorally placed fine-wire electrodes; phasic EMGgg was expressed as percentage of baseline activity. Subjects were studied supine, awake, and breathing through a face mask with their mouths taped. End-tidal PCO2 was monitored with a mass spectrometer; minute ventilation was measured with a pneumotachograph. Digital BP was monitored continuously with the Penaz method (Finapres, Ohmeda). Mean arterial pressure (MAP) at baseline was 89 +/- 6 (SD) mmHg. Phenylephrine was infused until MAP reached 15-25 mmHg above baseline (107 +/- 7 mmHg). Recording was continued until MAP returned to baseline (90 +/- 7 mmHg). Elevated BP was associated with a significantly decreased phasic EMGgg (P less than 0.005). With return of MAP to baseline, phasic EMGgg returned toward normal (P less than 0.01). Minute ventilation and end-tidal PCO2 did not differ among conditions. Genioglossus activity appears to be influenced by acute changes in systemic BP. We speculate that BP elevations accompanying obstructive apneas during sleep may decrease upper airway tone and facilitate subsequent apneas.